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FOREWORD

This report presents the results of an investigation of the disposal of
oil field waste waters northeast of Edison, California. It embraces a study
of waste water disposé.l operations and their effect on the ground water hydrol~
ogy of fresh-water.aquifers .in the Edison agricultural area.

To facilitate review of thé more important results of the inve stigatibn
the summary and conclusions are presented in thi.sA sgction followed by a
cor;rlplete report,

SUMMARY AND CONCLUSIONS . ‘

Vél].ey Waste Disposal Company has é;onstructed facilities for disposal
of Race Track Hill oil field waste waters in Section 24, T. 29S., R. 29 E.,
M.D.B.&M., near the west side of Cottonwood Creek canyon andA several miles
riortheast of Edison, Kern County, California. The facility is built to handle
20, 000 barrels of waste water per day*,} and the disposal sumps provide storage
for more than one fni.].l-i.on barrels of water.

The disposal sumps are situated on botht the Santa Margarita fdrmation
‘and on the thin edge of the Kern River-Chanac formation overlying the Santa
Margarita. .Th‘e original plan was to dispose of waste water by percolation from
the sumps into the underlying Santa Margarita formation, but the impervious
beds underlying the sumps have caused percoi.ation. rates to be much lower than
expected. In order to get rid of the water and also to avoid the possibility of
polluting the down-dip fresh water aquifers, the Company has installed irriga-

tion sprinklers to provide for water disposal with a minimum of percolation.




About 30 acres of grass and other vegetation is currently being sprinkled,
and the sprinkled plots will be enlarged as the need arises. For most of the
year the waste water will be disposed of through the sprinkle_r.s by evapo-
transpiration into the atmo sphere, ‘an.d, the sumps will be used mainly for
storage during the two or three winter months each year.

There are two main ground water reservoirs under fhe Edison area; a
deep confined reservoir in the Santa Margarita formation and a shallow un-
confined ground water-body in the Recent ailuviﬁm and Kern River-Chanac
forﬁationn The Santa Margarita reservoir ‘r'eczei.ves little perennial recharge,
and wells tapping this formation are, in effect, ""mining" grouhd water from
storage in the aquifer. The Recent alluvium and Kern River-Chanac beds
receive recharge from the main Valley ground water reservoir to the west
which is recharged annually by the Kern River. Most wells produce water of
acceptable quality from both of the ground water reservoirs.

Subsurface barriers to water movement exist in the Edison area. A
fault barrier makes a subsurface dam across the mouth of Caliente Creek,
ponding ground water behind the fault and causing 2 difference in ground water
levels of as much as 200 feet on the two sides of the barrier. A similar barrier
also appears to affect ground water flow both southeast and northwest of Edison.
(See map in Plate I.} The fault pattern .n.of’;hea-st of Edison, with several active
faults between Edison and the disposal site near Cottonwood Creek, suggests
that there may be one or more barriers to the flow of ground water between the

disposal site and the down-dip irrigation wells northeast .of Edison.




Data from cores cut in the Santa Margarita formation from five wells
northeast of Edison' were analyzed fo determine expe.c’vted rates for ground
water movement in the formation and 1o determine what sort of dilution
factor might be expected for the waste water entering the ground water res-
ervolir in the formation. For average values of perr.ne:abi.li;t‘.'y and porosity,
unide.r prevailing hydrologic conditions ir the Sania Ma‘rga.ri‘f;a formation, the
average rate of ground water movement is about 15 to 20 feef per year down-
dip from the disposal site. And, aésumi.ng all waste water is disposed of
through percolation and all of it enters the Santa M.arga'ri‘ta for‘mation, the
average annual dilution factor is about th r‘geutenths of one percent for waste
water relative to formation water. With sprinkling operations being carried
on most of the year, the dilution factor will be less than one-teunth of one per~

cent per year.

Based on the findings of this investigation, and considering the present
-and projected scope of water disposal operations, I conclude tilat there is no
danger whatever of pollution in thé aquifers of the Edison agricultural areas by
oil field waste water disposed of at t'h:e site near Cottonwood Creek, E’.\The slow.
rate of water movement in the formation, the strong possibility of subsurface
fault barriers, and the dilution factor for a very small quantity of waste water
in a very large volume of aquifer are factors that are reassuring when consid-
ered 'separatel’y?; but when all of these factors work agéinst pollution, the evi-

»

dence is conclusive.' I do not believe that recognizable pollution would occur
if the disposal sumps were used as plan.nedj but with disposal by evapo-trans-

piration through sprinklers during most of the year, pollution of ground water

several thousand feet down-dip is practically impossible. With this latest plan




of operation for water disposal in effect, it will probably be a number of
years before the small amount of percolation during the winter reaches

the down-dip boundary of the Company's property.
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LOCATION AND TOPOGRAPHY
The sumps for storage and disposal of waste V;iater from the Race Track
Hill oil field are located in Section 24, T. 29S., R. 29 E., M.D.B.&M., Kern
County, California. The sumps are constructed in rolling hills along ti’le Wé st

side of Cottonwood Creek canyon at an average elevation of 1000 feet above sea

_level and about 300 to 400 feet higher than thé irrigated lands northeast of

Edison. Surface drainage for most of the area is to the northeast into Cotton-
wood Creek, and access to the area is along Breckenridge Road which winds

down into Cottonwood canyon along the south and east sides of the disposal site.

PURPOSE AND SCOPE OF INVESTIGATION

The inve stigation of Race Track Hill oil field v?aste water disposal opera~ |
tions was ;begun in March 1960, and the purpose of the investigation wasto
determine:

1. The ground water hydrology in the vicinity of the disposal site near

-Cottonwood Creek and in the agricultural area northeast of Edison.
2. The effect of the waste water disposal on the fresh-water aquifers
in the Edison area.
The scope of the investigation included:

1. Preparation of a generalized geologic map showiné the Wat‘er wells

in the Edison area.

2. Preparation of two generalized geologic cross sections showing the

fresh-water aquifers in the Edison area.

3. A brief analysis of the ground water hydrology in the Edison area.




A hydrologic énalysis of waste water disposal operations at the
Cottonwood Creek site.

Establishment of a U. S, Weather Bureau '"Class A" type evaporation
pan at the disposal site for measurement of evaporation oppori;unity

in the site area.
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GEOLOGY AND GROUND WATER HYDROLOGY

Introduction

Information on the geology and ground water hydrology of the Edison
area was compiled from various sources. Much of the ground water data
has been abstracted from published and unpublished reports of the Ground
Water Branch of the U. S. Geological Survey. These reports were prepared
by the Gedlogical Survey in cooperation with the State of California, Depart-
ment of Water Resources, and they are part of a continuing study of San
Joaqu.in‘Vallle.y groﬁnd water resources. The map in Figurel 1 was copied
from Plate 15 of U.S.G.S. Water Supply Paper 1469 entitled, "Ground Water
Conditions and Storage Capacity in the San Joaquin Valley, California' (1959]).
The well data shown on Plate I of this report was taken from an unpublished
. U .,S'.,G.!S . report entitled, '"Data for Wells, Springs, a,.nd Streams in the Edi.sonu

Maricopa Area, Kern County, California' {1959). Data on the quality of irriga-

,/
—

tion waters in the Edison area was obtained fr'ornwa repc;r'f pr‘e:};af;i_"by the
Department of Water Resources for the Central Valley Water Pollution Control
...-fBoé.rd entitled, _”Effec‘g of Qil Well Waste Di.séhargé on Ground and Surface Waté.rs,
 Edison Area, Kern County" {1953},
GEOLOGY

The Edison area is underlain by a thick sequence of r'narin_e. and alluvial
sedifﬁents that lie on a basement of old crystalline rocks. The sedimentary beds,
ranging in age from Tertiary to Recent, trend generally northwest-southeast and
dip southwesterly toward the center of the San Joaquin Val.le.y‘, Both sediments

and crystalline rocks are cut by a complex system of faults, some of which act




as barriers to ground water movement in the sediments.

The formations of interest in this investigation are the Santa Margarita
formation of upper Miocene age, the Kern River-Chanac formation of Pliocene-
Pleistocene age, and unconsolidated alluvium of Recent age. The outcrop
pattern of the Santa Margarita formation is shown at its contact with the over-
lying Kern River-Chanac formation on the amp.of Plate I, and the general sub-
surface relationships of these formations are shown on the cross sections in
Plate II.

The Santa Margarita formation, with a thickness of 1000 to 1400 fegt in
the Edison area, consists of a sefie;q of soft marine sandstones and conglomer-
ates with interbeds of sandy siltstone and diatomaceous and pumiceous shale.
The formation is a moderately good aquifer in some parts of the Edison area,

“and it usually produ.c.es water of fairly good quality. In general the Santa Mar-
garita is an aquifer of modérate to low permeabilit'y, and it lies upon a series
of impermeable beds know variously as "'Round Mountain silt'", "Edison shale",
etc, The bottom of the Santa Margarita formation is the effective bottom of the
ground water reservoir presently being drawn upon in the Edison area,

The Kern.ﬁiver«Chgnac formation consists of allu.viél clays, silts, sands,
and conglomerates that range in thickness from a few feet at the disposal site
near Cottonwood Creek to more than 2000 feet southwest of Edison. The beds
are typical river-laid depoéits and are discontinuous and lenticular in outline.
Most 6f the conglomerates and sands contain some silt and clay, and they vary
a good deal in their permeability to fresh water. Some beds exhibit high perm-
eability and some exhibit low perineabili'ty, with the a.verage for the formation

being greater than that for the Santa Margarita formation. The Kern River-
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Chanac formation and the overlying Recent alluvium supply most ‘of‘, the ground
water puml;ed in the Edison area.

‘The Recent alluvium is composed of the same kind of river-laid beds as
the Kern River-Chanac formation and can be distinguished at the surface only
by its more ‘unweathgred, unconsolidated appearance. Recent alluvium is
‘usually indistinguishable from Kern River-Chanac alluvium in the subsurface,
and it is not differentiated on the map or cross sections accoméanying this
jreport.

Both the Santa Margarita and Kern River-Chanac formations are cut by
‘numerous.faults, some of which have been active in very recent times. There
were many fractures in Recent alluvium at the ground surface in the Edison
area after the Arvin-Tehachapi earthquake of July 1952, and records of after-
shocks from this earthquake in.diqated several active faults in the region between
Edison and.the Cottonwood Creek waste water disposal site. The map in f’late I
shows the approximate. tr-ac.e.s of a few of the more easily recognizable faults,
and some of these are _aiso s};.own.qn.th.e cross sections in Plate II.

. Faulting, éve.n..where the amount of displacement is small, often provides
an ,efiective barrier to the flow of groﬁnd water in othe.rwise permeable forma-
tions. The U. S. Geological Survey ha.é mapped a typical fault barrier just
southeast of Edison (Figure 1), and th,é present investigation has shown. that this
or a similar barrier apparently continues on to the northwest through the Edison
area. Water levels on the two sides of the barrier show a difference in elevation
.gf 150 to 200 feet, thus indicating the effectiveness of the barrier in inhibiting

the flow of underground water.




Cross section A-B in Plate II shows several different levels for ground

water in the Recent alluvium and Kern River-Chanac formations west of the

Cottonwood Creek waste water disposal sites. These various water levels are

probably due, at.least in part, to subsurface damming behind faults.




GROUND WATER HYDROLOGY

_The Kern River is the main source of recharge for ground water reser-
voirs in the southern San Joaquin Valley. Water from the river enters the
alluvium and underlying sedimentary fo rmaﬁons and percolates slowly down the
water-level gradiep’cs toward regions of ground water discharge. Toda.y most
_ of the ground watér discharge takes place through wells, and water levels are
generally below the ground surface throughout the southern San Joaquin Valley.

The Kern River has cut down below the up-dip edges of the Santa Margar-
jta formation northeast of Edison (see Plate I), and in this area the formation |
oW receives very little natural recharge. Northeast of Edison the Santa Mar-
| garita formation is, in fact, a vast storage re servoir full of water but with a
limited perennial supply. Most wéll_s drawing on Santa Margarita sands .in .this
area are "‘mini_ng” water from storage in the aquifer. If pumping continues long
enough, the supply of water in the formation will be gradually depleted. Deple-
. tion of an undergroﬁnd water reservoir of this type is analogus to depletion .of
" an oil reservoir; prolonged pﬁmping causes diminished pressure in'the forma-
tion and jcontinual,ly decreasing yields from the well.

The Recent alluvium and Kern River-Chanac formations contain many
,pervious strata that are in ‘hydraulic communication with the main Valley ground
water bodyl_south ana west of Bakersfield, and those beds provide both the reser-
voirs for storage and the conduits for perennial rvech:;x.rge for most of the ground
water in the Edison area. Water-level contours on the map in Figure 1. indicate

that most of the water recharging aquifers under the Edison area is moving in

from the main Valley ground water body to the west. A minor amount of recharge




may come from flood waters in Caliente Creek, but most of the recharge
from Caliente Creek is dammed behind the b;rrier southwest of the ;reek
and is intercepted by wells near the mouth of the creek.

The map in Pla’(;e I shows the locations of most of the water wells in
the Edison area, and a study of water levels from these wells reveals two
distinct ground Watér provinces within the‘ Recent alluxlrium and Kern River-
Chanac formations. The differént pro'vinces are probably formed by the
ground water barrier shown on the map. Soutlﬁwest of the barrier water
1evei elevations are a.bbou't 200 to 250 feet above sea level, as coﬁtrastéd
with levels of 350 to 500 feet northeast of the barrier; and the wells south-
east of the barrier draw upon alluvial beds ';hat are recharged from the
main Valley ground waté'r body te j:he west. Northeast of Edison and west
of Caliente Creek the small number of wells and scattered locations indi-
cate the paucity of useable ground water in the alluvial beds northeast of
the barrier. A few wells northeast of Edison are "mining'' water from the
Santa Margarifa form:ation, bui most wells completed in the Kern Riv_erm
Chanac formation have small yields and produce water of poor quality,
often with traces of oil'in the water. This is not surprising if one remem-
bers that most formations receive their recharge from the Kern River, and
northeast of Edison the alluvial beds are far above river level and are cut
off f.rom the main VAalley ground water body by the barrier.

Due east of Edison and north of Highway 466, beginning in about Sec-
tions 6 an 7 of T. 30 S., R. 30E,, M.D.B.&M., there is a groﬁ.p of wells

that produce from alluvial beds and from ike Santa Margarita formation.
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-‘These wells receive recharge from Caliente Creek, and their water levels
indicate that they are outside of the area where they could possibly be influ-
enced by the waste water disposal operations near Cottonwood Creek.

Most of the aguifers under the Edison area produce water of accépt-
able quality for domestic use and for irrigation of the crops being grown in
the district. Water from the Santa Margarita formation .seems to be of
moderately good quality throughout the area; and where the alluvial beds
produce: poor water, as in the region northeas;c of Edison, wells are gener-
ally drilled on down until they tap Santa Margarita water. Cons equently, it

is important to maintain acceptable quality in water of the Santa Margarita

formation.




WASTE WATER DISPOSAL OPERATIONS

The Valley Waste Disposal Company has constructed 17 disposal éumps

at its site near Cottonwood Creek in Section 24, T. 29 S., R. 29 E., M.D.B.,

& M., Kern County, California. The sumps have a total storage of 1,101,000
barrels (.141 .92 acre-feet) and an area of 14.79 acres of open water surface
when full. Oil field waste water is delivered by pipe line into 3 high-level
ponds for final cleaning before being disfributed by gravity flow to 17 sumps
for storage and disposal. .The disposal sumps are located along natural
drainage courses land. were constructed by scooping.out basins and building

 small earth dams across the drainage courses below the basins.  Several
sumps are bottomed in the Santa Margarita formation, but most are on the

" thin edge of Kern River-Chanac beds overlying the Saﬁta Margarita.
Disposition of waste water-for the first four months of 1960 is summarized
-in,thé table of Figure 2, and is shown graphically in Figure 3. _A caomplete
chemical.,énaiysis of typical waste water entering the disposal site is-

. given.in Figure 4.

_The formations underlying the sumps are relatively impermeable and
.only a éart of the total water input could ever be disposed of through percola-
~ti6n in.the disposal sumps. Percolation rates from the sumps will gradually

decline with use, and most of the waste water will eveﬁi'u,ally_ have to be dis-
posed of through sprinklers, and hence through evaporation and transpiration
.into the atmosphere-. _Evapération from open water surfaces in the sumps
will account for a considerable volume of water during the time that watér is

" stored in the sumps, and evaporation from the soil in the sprinkled areas will
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also use up a sizeable quantity of water. Transpiration from growing
vegetation, in the sprinkled areas and around the sumps will account for
much of the water during the growing season when sprinkling operations
are used for water disposé].. Phreatophytes, or ''well plants'', have beeﬁ
planted near the sumps and will also transpire water into the atmosphere
during the year.

Several hundred cuttings of Tamarix, a boronmtdlerant phreatophyte,
have been planted around the sumps. These plants, commonly called
Salt Cedar, send roots down to the water table and withdraw water directly
from the ground water reservoir. Tamarix is tﬁ.e heaviest known user of
ground water, and at many places throughout the Southwest programs are
now ﬁ.n.der way to eradicate these plants because of the large quantities of |
ground water they waste ‘i.nto the atmo.sphere each year. If lthe experimental
plantings thrive, more Tam arvi.x will be planted to help further t‘ﬁe disposition
of waste watef into the atmo sphefe. . Since they transpire water night and day
throughout most of the year, a large grove of Tamarix trees can put a con-
siderable volume of water into the atmosphere each year.

A Urﬁted -Stétes Weather Bureau ""Class A" type evaporation pan has
been installed at the site and is being measure& to determine the evaporation
oppértunity- in the ‘site area throughout the year. Records from the evapora-
tyion pan will be useful in estimating total evaporation f.rom,"ope-n water surfaces
in the sumps and from moist soil in the sprinkled areas.

Valley Waste Dispo sal Company began draining the sumps in April, and

the water coming in now is being applied to about 30 acres of grassland by




irrigation sprinklers. This acreage will bé expanded as needed and water
| will be disposed of through evapo-transpiration in the sprinkled areas during
spring, summer and autumn months when evaporation opporunity is high. None
of this water is expected to seep into the ground below the soil zone, and there
should be practically no addition to ground water in the disposal area during
the period of sprinkling. In the long run, the sumps will probably be u;ed»for
winter storage of water during the time when evapofaﬁoh is at a mi.ni;num,

but during the remaining 9 or 10 months of the y‘ear the sumps will be mostly
dry and water will be disposed of through the sprinklers . Operations accord-
ing to this plan will result in an almost negligible addit;';on to ground water

under the disposal area each year.

~12-




INFLUENCE OF WASTE WATERS ON FRESH WATER AQUIF.ERS

From a consideration of the waier disposal operations outlined above
and from a study of the geology and ground watervhy’drxoiog'y' of the area
Between Edison and the disposal site near Cottonwood Creek, it seems
virtually certain that no waste water will ever reach the nearest down-dip
irrigation wells. In the event that some of the water did eventually travel
down the gently-dipping beds and reach the wells, the enormous volume of
the aquifers, in contrast to the small quantities of waste water, would insure
so much d.i.‘luti.on of the waste water that it probably could never be identified
in the down-dip wells. Operations at the disposal site indicate that only a
small part of the total annual inflow of Race Track Hill waste water will ever
percolate to the underlying ground water body, l‘a,n.d the fault pattern in the area
suggests that this water probably would be prevented from traveling down the
dip of the formations by’fauli:- barriers.

Assuming, however, that some of the water did find its way into the down=
dip aquifers, we can show by sample computations what the order of magnitude
of the aquifer pollution due to waste water might be. We can also investigate
the kind of flow rates we might expecit for the waste water traveling down the
ground water gradient in the formations under the prevailing conditions. Anal-
yses of cores from 5 wells in the down-dip irrigated area give an average
permeability of 300 milldarcys and an average porosity of 25 percent for the
Santa Margarita formation. To be conservative let us assume that all of the

waste water inflow goes into the grotind and that all of it enters the Santa




Margarita formation and percolates down-dip without hindrance of fault
barriers. To simplify the computations, a re stricted volume of Santa Margar-
ita formation was selected df].;.ec:'ﬂ_y' down=-dip from the disposal site, although
if the water were free fo travel in the formation it most certainly would diffuse
into é. much larger volume than that shown in the sketch. The sketch and sam-

ple computations are shown on the following pages.




Total Input = 20,000 bbls. /day = 941 ac.-ft. [yxr.’

N VA,

Eloy, = L1008

Area of side:

A= 1/2{a+b)h
1/2(1400+1000)10,000
12 x 106 .2

H

1

Volume of prism:
'V = Area x width

12 x 106‘x 4 x 103
= 48 x 107 ft.3

.

,/E/EV: goo’

/

e /400" —

[

e 2000 —n

Prism of Santa Margarita formation making up h'ypotheticai disposal reservoir |
for Race Track Hill Oil Field waste waters, directly down-dip from disposal

sumps .
Assume: ]
1. 100% saturation
2. No fault barriers to subsurface percolation
3. All waste water enters and percolates in Santa Margarita formation
4. Average porosity of 25 percent {C.25)
5. Average permesability of 300 millidarcys
6.

Hydraulic gradient of 0.06 (1 000‘-499:_)
10, 000!
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To compute the dilution factor for the prism of Santa Margarita formation
under consideration we can divide the arnual increment of waste water by
the effective volume of percolating water in the formation.

Total volume is 48 x 1.09 ft,3, and multiplying this by the average porosity
of 0.25 gives an effective volume of 12 x 109 ft.3 for the storage and trans-
mission of water. . This can be expressed in acre-feet by dividing by 43,560;

12 x 107 £,3
43,560 ft,>

V effective = = 275,482 ac.-1t.

Now divide the annual inflow of waste water, 941 ac.-ft., by the effective
volume to obtain the dilution factor.

941
275, 482

Dilution factor =

£100= 0.34%
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Water moves through the Santa Margarita formation in accordance with
Darcy's Law:

Q=PIA ‘ Where: Q = flow rate in gallons per day
P = formation permeability in
gallons per day per square
foot at a water temperature
of 60° F. and unit hydraulic
gradient.

I= hydraulic gradient causing
water to flow in formation

(hlj Lh:z)

A = area in square feet, through
which flow takes place.

and since % =V ' Where: V = Velocity of flow in feet per day
‘Darcy's Law can be v'vritten: V=PI ‘Where P is now expressed in cubic feet
per day rather than in gallons per day.
Now, using t}}e data given above fortheSanta Margarita formation, we
" can apply Darcy's Law and determine the average rate of water mo;v'emen’c
from the dispoéal sumps toward the down~dip wells. Converting the value
of P from millidarcys to Meinzers (ground-water permeability units),
and expressing the gallons.per day in P as cﬁbic feet per day, we get
V=PI

3

C = TR ey x0.06

B ft,
= 0,0444 ft./day

= 16'/year

On the average then, we can say that under existing conditions of flow in
the formation we would expect the waste water to advance down-~dip (along

the hydraulic gradient) at a rate of about 15 to 20 feet per year.
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The sample computations on the previous pages put the problem of
pollution of fresh-water aquifers by Race Track Hill waste water into its
propet perspective. The Valley Waste Disposal Company is altering its
operations to take full advantage of the naturally high evaporation oppor-
tunity in the southern San Joaquin Valley, and the Company plans to use
the disposal sumps for stofage du.:r'in.g. the winter month.s:; dﬁ.ri.né the relrnain= ‘
der of the year the sumps will be dry. At least two-thirds of the total inflow
to the disposal area will eventually be disposed of by‘evapo%ranspira‘cion, and
the total waste water available for percolation in the sumps probably will not
exc;eed 300 acre-feet pef year., Even this amount will be further diminished
by evaporation from open water surfaces and transpiration through phreato-
phytes 'arouncll the sumps. Usi,ng a figure of 300 acre-feet per year percolated,
the dilution facto‘r- for the hypothetical aguifer volume used above becomes 0.11
percent.

From tﬁe above it may be concluded't'hats‘ even though the waste water may
contain exces:sive amounts of boron or other constituents, with a di.lution..facto?
of about one-tenth of one pércent the chances are extremely small that we cou.ld.
ever detect the waste water if it did get. as far as the down-dip irrigation wells.
'An earlier report on oil field waste Wa,térs in the Edison avrea, prepared by the
Department of Water Resources, shéwed both positive é,nd negative variations
of as much as 0.31 to 0.47 parts per million of boron. The investigators attrib-
uted t’h:ese changes in reported boron concentrations to variations in sampling
procedure and analysiss dilution of recharge water, and changes induced by the

pumping of wells.




Any chénges likely to occur in the boron céntent of Santa Margarita
formation water northeast of Edison as a résu.lt of waste water disposal in
Section 24 would, according to the dilution factors con"lputed above, fall
within a range of variation to be expected from sampling errors, etc. as
found in the earlier investigation. In other words, even if water were to
percolate from the sumps without hindrance of faults, etc., the small quan-
tities percolated .per year and the large volume of aquifer for dilution of
waste. water makes it very unlikely that the waste water could be identified

as such a few thousand feet down-dip from the sumps.
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DISPOSITION OF WASTE WATER
DISPOSAL SITE NEAR COTTONWOOD CREEK

: FOR .
THE PERIOD JANUARY 1, 1960 to APRIL 29, 1960

Water disposed of in

Water put into sysitem disposal sumps through

Week at upper cleaning sumps evaporation & percolation
Ending in acre-feet in acre-feet
1-8-60 ' 16.52 No Record
1—15-—60 | 17.27 No Record
1-22-60 | 7.98 No Record
1-29-60 | k v6,5]‘. A -5.87
2-5-60 6.91 5.58
2-12-60 | 7.19 5.28
2-19-60 9.66 5.01
2-26-60 11.60 | 5.97
3-4-60 +12.31 7.54
3-11-60 | | 12.33 8.31
3-18-60 12.97 8.66
3-25-60 | 12.80 1 9.54
4-1-60 12.33 9.01
4-8-60 | 12.24 9.42
4-15-60 ' 15.21 10.05
4=Zé—60 16.00 9.96
4-29-60 | 15.94 _9.36

Totals 205.77 109.56

Note: Total capacity of sumps being used is 940,900 barrels or 121.28 acre-feet.

Total capacity of sumps constructed is 1,101, 000 barrels, or 141.92 acre-
feet. :

FIGURE 2
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T, FARVIEW TEEST BOML BOX 87

HMORMKDML LABORATORIES, INC.
CHEMISAL AND TESTING ENGINEERS
714 TRUXTUN AVENUE

BAKERSFIELD, CALIFORNIA Apri} 7. 1960
Laboratory No. 117,384 Marked Race Track Water tol Tap Slde
Sample Jater
Received April 1, 1960

Submitted by yalley Waste Disposal Co,
3624 Pierce Road
Bakersfieldo California x % ok K K K K K Kk

SPECIAL STATE WATIR ANALYSIS

Constituents ) Parts Per Grains Per

Million . - . _Gagllon
Carbonates 0.0 0,00
Bicarbonates 172.0 | 10.10
Chlorides | 2609,9 152.63
) Sulfates ’ _ 15,4 0,90
'} sulfides o 0.0 0,00
Calcium | | 1232 7.20
Hagnesium ‘ : 5.4 ' 0.32
 Sodium 1657.2 96.91
Potassium ' , ' 46.9 2.47
Boron 17.0 - 0.99
Fluorides | _ . 11,2 - 0,65
o33! - . /
Conductivity Nlhos/cm3 X 106 @ 25°C. -~ 5661,5
Total Solids @ 105°C, | 4572,2 . 267,38

Respectfully submitted,

__HORNKOHL LABORATORIES, INC,
\ . H

P 2
7

N A NG ,; s 5
. A SNEa [/ T . P
SN S N TP it LA LA

- J T 7
; Frederiek Fischer.\Chief Chemist
e ALL REPORTS ARE SUEMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS. AUTHORIZATION FOR PUBLIEATION OF OUR REPORTE.
CONCLUSIONS OR EXTRACTS FROM DR REGARDING THEM 15 RESERVED PENDING OUR WRITTEN APPROVAL AS A MUTUAL PROTECTION
TO CLIENTE THE PUBLIC AND DURSELVES. . F-1-EL TEJON PRINTCRE
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